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First principles calculation is very powerful means to study functional materials because this theoretical 
approach allows us to calculate electronic s加 C旬re，atomic con自guration，and total energy of a 
crystalline system without any empirical parameters. Recent progress of first principles calculation 
makes it possible to investigate the th町modynamicalparamet町sof a solid phase at finite t田np町atures
through calculating phonon. In the present s加dy，we are reporting our results of first principles latice" 
dynamics calculations with regard to zr02 and Si3N4・















































:Lφij (1，μ;m， v).exp{-ik. (rm -rz)} 
















lo (x < -d.l1T/2， d.l1T/2 < x) 
このあめ(ω)は，
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対する HF力の計算を通じて dynamical matrixを得る.電























r 0 0.1 0.2 
Density 01 states ( Hz‘) 
R Z 0 0.04 0.08 
Dens.ty 01 states ( Hz ')
10 0.02 004 
Oensity of states ( Hz ')









図 2は m-Zr02における体積変化率 (oV/V)，等温体積
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ネルギーFtet及びFmonoを用いてM' Ftet - F mono として
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